INTRODUCTION
Over the last several years there has been increasing interest in estimating structural models of dynamic discrete choice. Empirical applications have been undertaken in the areas of fertility (Wolpin (1984p) , job search Newmann (1979, 1981) , Flinn and Heckman (1982) , Lancaster and Chesher (1983) , Wolpin (1987) ), job matching (Miller (1982 (Miller ( , 1984 ), labour force participation (Eckstein and Wolpin (1989a) , Gonul (1989) ), Berkovec and Stern (1991)), patent renewal (Pakes (1986) ) and the replacement of bus engines (Rust (1987))1. These studies derive the stochastic process generating an agent's choice sequence from the solution to a dynamic optimization problem, which depends upon structural parameters characterizing the agent's preferences and her constraints. The estimation problem is to identify and consistently estimate the structural parameters from data on choices and other observed variables. Such estimates enable one to examine and forecast how exogenous changes in economic constraints affect choices.
In contrast to models with continuous choices which can be estimated from the firstorder conditions, the optimal decision rules for dynamic discrete choice models are characterized by inequality conditions. This has prompted researchers to (numerically) solve the valuation function characterizing the optimal sequence of choices in order to Then the agent's conditional valuation function for dj = 1 is given by the sum (over the periods s E {t+ 1, .. ., T} and over histories which might eventuate, Hs E is(Ht)) of the associated expected payoffs, Us3 U(ps, Hs), times the probability of each Hs occurring. The probability of Hs occurring, conditional on Ht and dtj = 1, is, in turn, given by the product of the relevant conditional choice and state transition probabilities: It immediately follows that Vj(Ht, p(Ht)) = vj(Ht). Representation (3.12) can be further simplified in some circumstances. Consider histories where there exists at least one action, which, if taken next period, eliminates the differential impact of any subsequent choices on outcomes. Such histories are said to be terminal histories. More precisely, a history Ht is said to be terminal if and only if there exists at least one action, say J E X, (called a terminating action) which, if chosen in t + 1, must be picked for all periods s E {It + 2,..., T}.4 A search model where agents cannot change jobs exemplifies dynamic discrete choice models with this terminal history property. Suppose the jth action is a terminating action associated with some history Ht. Then the indirect utility associated with this action at all Ht+1 E St+1(Ht) simplifies to: Equation (3.14) shows that if Ht is a terminal history, then Vj(Ht, p(Ht)) is a function of the values taken on by p(Ht+1) and Vj(Ht+1) as Ht+1 ranges over the elements in the set d,+,(Ht). Note that (3.13) implies that the conditional probabilities, associated with future choices beyond t + 1, do not enter the expressions for valuations of period t choices. Consequently, the existence of terminal states greatly reduces the number of future choice probabilities required to calculate conditional valuation functions.5
The new representation of conditional valuation functions has two uses: one in forming orthogonality conditions for estimation purposes and the other for interpreting the comparative dynamics associated with changes in the state variables. We conclude this section with a brief discussion of the latter. From the definition of Q(F', Ht) and (3.12), it follows that: p (Ht) = Q( (Ht p (Ht)), Ht) (3.15) Differentiating with ,respect a continuous component in -bo say bol, yields a taxonomy of the various contributing pieces: dp(Ht) dQ /a dv, |dp(Ht) aQt cbol d> vcbol dp,=o dp(Ht) cbol / cbol 01 =o
The last term in (3.16) captures changes in p(Ht) due to the impact of bol on current utility, holding constant the conditional valuation function. This effect is through two 4. All states associated with terminating actions are absorbing states. 5. The existence of a terminating action is a sufficient, but hardly necessary, condition for realizing the simplifications in the representations of conditional valuation function described in the text. Such gains accrue whenever one can readily obtain the valuation function associated with one or more of the choices.
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channels: one through the effects of bol on u*(Ht), the deterministic components of current utility and the other through those on G(E,IHe), the probability distribution function of E. The other way in which bol affects p(Ht) is through its impact on expected future utility, namely P, Again, this overall effect (the first term in (3.16)) consists of the influence of bol through several channels: one through its effect on Pt, holding p(Ht) constant and, the other, through its effect on future choice probabilities p(Ht), characterizing U(pt, IHt) and, ultimately, Vj(Ht, p(Ht)). The latter effects reflect the changes in the probabilities of reaching future nodes and adjustments to the dynamic selection correction terms in future periods. As our application below demonstrates, all these terms can be estimated without computing the valuation function. Similar approximations can be derived to gauge the effects of discrete valued state variables. However, comparative dynamics which change the model's structure (the mappings for u*j, Ftj and Gt) cannot always be handled this way. In predicting how an agent would react to a regime change, the critical question is whether a second agent now exists whose observed behaviour, in a distributional sense, mimics what the first would do under the new regime. If not, it seems necessary to compute the optimal decision rule under the new regime.
AN EXAMPLE: OPTIMAL STOPPING
Before discussing the CCP estimator in detail, we consider the form of Vj(Ht, p(Ht)) for a simple optimal stopping model to illustrate the content of Proposition 1. We preface the empirical investigations contained in the second half of the paper, by supposing a couple must decide when, over the course of their lifetime, to permanently sterilize and no longer be at risk to bear children. Prior to sterilizing, births occur according to (an exogenous) stochastic process. Each period, the couple receives a level of utility which depends on the number of their offspring; this payoff reflects the balance between the satisfaction derived from and the costs associated with rearing these children. The example ignores other forms of heterogeneity across couples; hence, AO can be ignored in this illustration.
In terms of the notation developed above, let dt, = 1 if the couple does not sterilize in period t and dt2 = 1 if it sterilizes. Because J= 2, dt2 = 1 -dt. Since sterilization is assumed irreversible and available at any t, every history Ht is terminal; thus dt I=0 implies dsI = 0 for all s E {t, ... ., T}. The period of the couple's lifetime in which sterilization takes place, T, is called the stopping time (for childbearing).
The outcomes in this model are births. We let bs = 1 if a child is born in period s, and let bs = 0 otherwise. For simplicity, we assume a birth occurs at the end of period t to unsterilized women with probability a E (0, 1]. That is: We assume that the nonstochastic component of the woman's utility in any period t depends only on the number of existing children. Consequently, this problem has a finite state space; the couple only has to keep track of periods since their marriage and current family size in making contraception decisions. Let Ht denote family size at t. In terms of the couple's birth history Ht = M, where tt denotes a t x 1 vector of ones, or Aside from EtI and 8t2, the only difference in expected future utility from the two actions the parents can take is due to the value of births. Therefore, the optimal decision rule is: Because sterilization can be undertaken at any time, all histories are terminal; hence, the representations of vl(Ht) and v2(Ht) that we seek take the form of (3.14) and (3.13), respectively. Since the right-hand side of (4.6) already corresponds to the form of Vt2 in (3.13), we only need to derive the expression for VI(Ht p(Ht)). To proceed, note that (Ht, 1) , weighted by the probability that such a birth will occur; the second, in the final three lines, gives the probability-weighted utility associated with the birth not occurring and Ht+1 = (Ht, 0). Each of these expressions, in turn, consists of the sum of: (a) the expected payoff in period t+ 1, Ut+1; (b) the value of sterilizing at t+ 1, V2; and (c) a term which adjusts for the fact that sterilization may not be optimal in t + 1.6 Using Vl(p(Ht), Ht) in place of V1(Ht) and the expression in (4.6) for V2(Ht), one can represent the conditional probability of choosing either action as a function of the couple's history, Ht and the one period ahead choice probabilities p(Ht). Consequently p(Ht) and v2(Ht) are sufficient to summarize the expected future value of an action in period t. Provided we can obtain consistent estimates of the future choice probabilities cheaply, the representation developed here can be used to formulate estimators for a, f3, 51 and C2, the structural parameters of interest. We turn to the issue of estimation in the next section.
LARGE SAMPLE PROPERTIES OF THE CCP ESTIMATOR
This section addresses the issue of estimating structural parameters for the class of models described in Section 2 which exploit the representation of valuation functions developed in Section 3. We suppose that u*(Ht), G(Et I Ht) and Fj(Ht+l I Ht) are parameterized by a vector of structural parameters, 00 E 0, and propose a strategy for its estimation. The CCP estimator is obtained in two stages: we first formulate nonparametric estimators of future choice and transition probabilities and then use these incidental parameter estimates in a set of estimating equations which are solved for 0. We establish that the estimator is consistent, converges at a rate of N112, and has a normal asymptotic distribution.
Suppose the model developed in Section 2 characterizes the behaviour of a population of agents from which we draw a random sample of size N at some point in calendar time, t say.7 We utilize an n subscript throughout to denote the variables and functions for the n th agent in the sample and define Ant to be the age of agent n at calendar time t (which implies her planning horizon is T -Ant periods). In developing the properties of estimators, we make the following additional assumptions: Assumption 1. 00 is a Q x 1 vector belonging to the interior of a compact set 0. There are two computational drawbacks associated with the estimator defined in (5.9). First, -the cell estimators in (5.7) are infeasible if @0 is a closed interval which supports a well defined probability density function for bnO, because the probability of sampling two identical histories is 0. Second, even when @0 is finite, a strictly positive probability exists that not all cells are visited for any fixed sample size N. As a practical matter, this is manifested by empty or sparse cells which may render the estimator defined above non-operational.
To overcome these two limitations, nonparametric procedures can be used to estimate the incidental parameters, p ( variables to play an essential role in models of interest. For example, in the job matching model estimated by Miller (1982 Miller ( , 1984 , the beliefs an agent holds about the quality of his match are unobserved. Determined by nature and past choices, they are used to evaluate future prospects. In this model, the estimated choice probabilities cannot be conditioned on all the variables that help determine the agent's future decisions and their conditional valuation functions. One could, following Miller, solve the dynamic programming problem explicitly, derive the optimal decision rule to generate the stochastic process that characterizes the unobservables, and ultimately undertake ML estimation.
Assumptions 5 and 6 imply there are no common shocks which would produce, over time, correlated responses within the population of agents. Consequently many interesting questions about secular change, technological progress, and business cycles fall outside the scope of the CCP estimator as proposed herein. However, Altug and Miller (1991) recently have adapted our approach to a competitive economy where aggregate fluctuations are transmitted through prices which affect labour supply decisions and human capital accumulation. In principle, one could allow for such forms of aggregate variation by explicitly modeling the processes generating such aggregate processes and then estimating the resulting model with ML techniques. This approach has not been taken due to the substantial computational costs its implementation would entail.
Finally, the CCP estimator requires samples to be drawn from the population of all possible histories, Hn,, in order to (nonparametrically ) estimate the choice and transition probabilities in p(Hnt). (More formally, random sampling of agents at a point in calendar time coupled with Assumptions 5 and 6, ensure that all feasible histories have a positive probability of being included in any particular sample.) This requirement is yet another way in which the CCP estimator is, in principle, less versatile than ML. Because the latter method computes the optimal decision rule, it may be theoretically possible to parametrically identify dynamic models with data sets that only track the first few periods of the decision maker's problem. As with unobserved heterogeneity, the usefulness of pursuing ML in these estimation environments depends on the confidence one can place in specifying the structure of unobserved phenomena, in this case choices and outcomes occurring near the end of the decision tree never seen in the data set. 
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costs parents face in rearing them. Moreover, while the model in Section 4 specified the parental utility depended only on the existing number of offspring, empirical evidence suggests that the utility parents receive from their children (see Hotz and Miller (1988) ) and the costs associated with rearing them (see Espenshade (1980) and Lazear and Michael (1988) ) depend on their ages as well as their total number.
The empirical application presented here allows for these features within a dynamic structural model of contraceptive choice. We estimate a model in which parents value the direct utility received from their children and from their own consumption. Their consumption of these two goods is constrained by their (limited and uncertain) income, the costs of rearing their own children, and their inability to control perfectly the extent and timing of childbearing. These features of the choice problem facing parents, as well as the possibility that utility from offspring and their costs vary with the number and age distribution of their children, would suggest that parents adapt their choice of contraceptive methods to the outcomes they have realized in previous periods and in anticipation of the future consequences of current actions.
In the model we estimate, the nth couple can choose one of the following three contraceptive actions: voluntary sterilization, temporary contraception (such as the pill), and no contraception. where, as in Section 4, Hn?t+l = (Hn, bnt) and bnt E {0, 1} is an indicator variable for births to the nth when the mother is Aint years old. We continue to maintain the assumption that sterilization is fully effective and terminating.9 Each period the couple receives a level of utility depending on their stock of children, their own consumption, and which contraceptive method they used. Let ant denote the service flow couple n receives from their children when the mother is Alnt years old, and let c,t denote parental consumption. We assume this payoff at age Aint is a linear function of each of these goods, plus an additive component measuring the utility specifically associated using contraceptive method j. These choice specific costs are assumed to depend upon a quadratic function of the mother's age, Al n, and her education, Eln, as well as an independent (across (n, t,j)) random disturbance, Entj, drawn from a Type I Extreme Value distribution with a zero mean. That is: estimate a transition probability function for earnings, F(yn, I Yn, t-l Z2n), in addition to the transition functions for birth occurrences given in (6.2). Lacking adequate data on lagged earnings in the National Fertility Survey, we could not pursue the estimation of such a specification.
11. Restricting family income to the husband's earnings was done for several reasons. First, because of data limitations in the NFS, we only had measures of the earnings of the husband and wife; respondents were not asked about other sources of income. Second, we did not include the earnings of the wife's income in our measures of the couple's income, because of our concern that it is endogenously determined and intimately related to the childbearing decisions of the couple. In an earlier version of this paper, we presented results for a more elaborate structural model in which the wife's labour supply and labour earnings, were explicitly modeled along with the couple's contraceptive choices. These are available from the authors upon request. where 0(*) is the standard normal density function, oi is the sample standard deviation of H(') and hN is the bandwidth. The bandwidth actually used in our analysis was hN = 1. Preliminary analyses conducted with alternative bandwidths did not reveal a great deal of sensitivity in the estimates of go to this choice.
THE DATA
The data, taken from the National Fertility Survey (NFS), is a sample of white couples who were married over the period 1970 through 1975 inclusive. They were interviewed twice, in 1970 and at the beginning of 1976, and information was gathered on the births of their offspring, other demographic characteristics, as well as information on the husband's annual labour market earnings for the years 1970 and 1975. They were also asked to provide monthly records of their contraceptive utilization over the six year period. We aggregated this data to form annualized measures of the contraceptive choices, classifying each couples according to one of the three contraceptive actions described in the previous section.12 Of a total of 2374 couples interviewed in both 1970 and 1976, we used data on 2088. The sample loss is due to missing data on demographic characteristics, husband's income, fertility, or contraceptive histories. We then formed couple-year observations from those at risk to bear children (that is, couples who had not yet sterilized).
12. The couple's contraceptive choice in each calendar year was constructed as follows. If either partner reported sterlizing in any month during a calendar year t, we recorded their contraceptive choice as sterilization. If sterilization did not occur in year t and the couple recorded a birth in year t + 1, we used their contraceptive strategy in the month prior to the wife becoming pregnant (that is whether they were contracepting or not) as their year t contraceptive choice. Couples who did not sterilize and did not have a birth in year t+ 1, were further categorized; if no birth occurred in year t, we assigned the contraceptive strategy they followed in the majority of the months in year t; alternatively, if a birth occurred in year t, we assigned their year t contraceptive choice as contracepting, on the grounds that women are infertile during the post-partum period.
A total of 796 couples voluntarily sterilized at some time over the period 1970 through 1975, resulting in a total of 10,257 couple-years for use in our analysis. Descriptive statistics on this sample are provided in Table I . With respect to their contraceptive practices, in any given year, approximately 18% of those couples at risk used no form of contraception, 74% used temporary contraceptive methods and 8% chose to sterilize.
The relationship between contraceptive choices and the characteristics of fecund couples is suggested by cross-tabulations provided in Table II . The left-hand panel shows approximately 25% of wives under the age of 21 use no form of contraception, this percentage falling to around 17 for wives in their thirties, and then rising. The percentage who contracept is highest among those women in the 21-25 age bracket, while the proportion of couples who sterilize rises from 1-5% for the youngest age group, peaking at 12% for couples with wives aged 36-40.
The middle panel displays the distribution of contraceptive choice by educational attainment of the wife. Couples with wives who did not attain a high school degree have the highest proportions of either using no contraceptive methods or choosing to sterilize, relative to the other educational groups. The high incidence of sterilization among women with less education partly reflects the fact that women with lower levels of educational attainment started their childbearing earlier. Also note that a relatively high proportion of college graduates do not contracept; perhaps these women delayed childbearing until after completing their education.
Because the model suggests that family size affects contraceptive choice, the relationship between these two variables is illustrated in the third panel of Table II . As might be expected, the incidence of the use of both temporary contraceptive methods and 
REVIEW OF ECONOMIC STUDIES
sterilization are positively correlated with the total number of children, while the decision to use no contraceptive method is negatively correlated. These data also suggest contraceptive methods vary with the number and age distribution of the couple's existing stock of children. In results not reported here, couples with young children and those with older children were found much more likely to either contracept or sterilize than couples with either no children or with children between the ages of 4 and 16.
EMPIRICAL RESULTS
This section reports results from the estimation of the contraceptive choice model of Section 6, using the data described in Section 7. Beginning with the birth transition probabilities, or contraceptive failure rates, Table III presents estimates of the probability a birth occurs when a couple does not contracept, Ftj, and the probability associated with using a temporary method, Fnt2 These were estimated for each of 28 alternative cross-classifications of the wife's education and age. As might be expected, the failure rates for each contraceptive method fall with age. Overall, the estimated failure rates for couples who use no contraception rise with the wife's educational attainment, while, for those using temporary methods, failure rates rise and then decline. The non-monotonicity in the relationship between the latter failure rates and the wife's education seems to contradict one conclusion of Rosenzweig and Schultz (1989) , namely that higher levels of a woman's educational attainment are associated with more efficacious use of contraceptive methods. Only for the 35-39 age group does this association between education and contraceptive failures appear to be negative (as their hypothesis would predict).
Estimates of the contraceptive failure rates and the conditional choice probabilities were used to obtain the estimates of A, Al, and ,U2 for the reduced form representation characterized in (6.11) and (6.12); these estimates are displayed in Table IV . (The estimated standard errors appropriately account for the prior estimation of the incidental parameters, as described in Section 5 and Appendix B. The effect of this correction on these estimates was negligible.) Note that almost all of the parameters are statistically significant at conventional significance levels. Based on a x2 test of the joint significance of (Al, . . ,A26), (All, p12, /13) and (A21, /22, /23), we find that the set of conditioning variables included in the contraceptive choice decision rules do help explain the observed choices; the test statistic is 220 which, with 33 degrees of freedom, implies the null hypothesis that these coefficients are all zero is strongly rejected. The significance of the individual coefficients on lagged births indicates the age distribution of children, in addition to their total numbers, has an important impact on parental decisions about Table  II . Holding other characteristics of a couple constant at their sample means, our model predicts that couples with wives who have an additional year of education are 16-5% less likely to not contracept, 5% less likely to sterilize, but 15% more likely to use temporary methods. We also find that the direct and indirect effects of increases in Eln are in the same direction; thus, they reinforce each other to produce this overall effect.
With respect to the impact of the wife's age on the couple's contraceptive choices, our model predicts that as the wife grows older by one year the couple is 9-8% more likely to not contracept, 1 6% less likely to use contraceptive methods and 3% more likely to sterilize. In contrast to the results for changes in her education, the direct effects of the wife's ageing are qualitatively different than the indirect effects; holding other characteristics and p(Hnt) constant, couples are 04% more likely to sterilize as the wife ages by one year.
The discrepancy between the (estimated) direct and indirect effects of the wife's age on contraceptive choice calls attention to an important feature of our model of parental decision making. The wife's age (as well as her education) affects parental choices through two distinct avenues. One is through the effect of the wife's age on the payoffs parents receive from specific choices (as measured by the parameters /Ukl and gk2). Our estimates of the direct effects of the wife's age suggest that, as women get older, couples choose contraceptive actions which reduce the risks of a pregnancy. Such findings are consistent with a view that the direct effect of wife's age characterizes the impact of changes in the opportunity cost of the wife's time on contraceptive choice.
But, the wife's age also affects the failure rates of alternative contraceptive methods. Recall from Table III that the failure rates for both the no contraception and temporary method choices decline with the wife's age. Moreover, based on the reduced form estimates, a temporary and unexpected increase in the failure rate of a given contraception method leads parents to substitute away from that method.13 For example, in response to a 1% increase in the fecundity for those not contracepting, the probability that couples choose this method would decline by 091% while the probability of their taking either of the other choices would each increase by 0O11%. As the failure rates of temporary contraceptive methods increase, the substitution away is weaker; in response to a 1% increase in its failure rate, there is a 003% reduction in its use and a corresponding increase of 0O11% in either the use of no contraceptive method or sterilization. Given our estimates of ,U2, as wives age, holding the payoffs constant, couples would respond to the relative decline in the fecundity by contracepting less. The latter (indirect) effect, because of its magnitude, dominates the effects of the wife's ageing on payoffs and leads to the conclusion that, as wives age, coupies more frequently chose not to contracept.
Based on the estimates in Table IV , couples with more educated or older husbands are more likely to use temporary methods and sterilization than other households, although the magnitude of these effects is much smaller than was found with respect to wives'. Couples whose husband has one additional year of education are 5% less likely to not contracept, 0 4% more likely to use temporary methods and 0OI% more likely to sterilize, while those with husbands who are one year older are 2-7% more likely to not contracept and 4% less likely to use either temporary methods or sterilization.
Turning to family composition and contraceptive choice behaviour, we considered how these choices vary with existing numbers of offspring and the spacing of previous births, by examining several offspring configurations. For couples with only 1 child, the predicted probability of not contracepting immediately after the birth is 3%, with 85% using a temporary contraceptive method and 12% choosing sterilization. As the child ages, the estimates imply that parents will increasingly choose to not contracept. By the time the child is 5 years old, the incidence of not contracepting more than doubles to 8% while the use of temporary methods and sterilization declines to 82% and 10%, respectively; at age 10, the corresponding probabilities are, 0 07, 0-82 and 0-11, respectively. To examine how contraceptive choice behaviour changes with family size, consider the case of a household with 2 children, where the first child is 5 years older than the second. The probability of not contracepting immediately after the birth of the second child, relative to the single child family, is lower (by 33%), while the probability of using either temporary methods is slightly lower (by 1%) and that for sterilization is slightly higher (by 12%). When the youngest child reaches 5 years of age, the probability of not contracepting rises to 5%, (that is less than in the single child household), and the probabilities of using temporary methods and sterilization would be predicted to increase to 82% and 13%, respectively. By the time the youngest child is 10, the choice probabilities are 0 04, 0-83 and 0 44%, respectively. Overall, the contraceptive choice decision rules derived from the Table IV estimates imply, holding all else constant, the more children a couple has had, especially past two, the more likely they are to use more effective methods of contraceptive control and that parents do alter their contraceptive strategies to space births and to diminish their chances of pregnancy at later stages of their life cycles as their children grow older.
To identify the structural parameters, estimates of equation (6.8), the husband's earnings equation, were first obtained; these estimates are found in Table V education, evaluated at their respective sample means, is 6-2%. Our results also imply higher levels of education are associated with faster growth rates in earnings. Evaluated at the mean age, husbands with a ninth-grade education experience an annual growth rate of 0-2%, compared to 2-0% for those with 12 years of schooling, and 4-4% for those with 16 years of education. Nested within the model developed in Section 6 are many structural specifications, which differ in the restrictions they impose on the parental utility function and the costs of raising children. Here we report the results from estimating three such specifications. Of the three, Model A is the most restrictive; it assumes service flows and child care expenditures are independent of the child's age: The estimates for these models are found in Table VI Confronted with these test statistics-, we did explore several other configurations of structural coefficients that are not nested by Model C but failed to identify a specification that was not rejected. This failure can be attributed to non-linearities in the reduced-form mapping which hindered our search to recover an exactly identified structural specification.
Despite their poor fits, as compared with the reduced form in Table IV , it is worthwhile to briefly compare our findings of the three structural specifications with each other, and with previously published work. Both sets of restrictions (8. 1) and (8.2) are, individually  and jointly, rejected against the relaxations (8.3) and (8.4) , at the 0-01 level. These rejections underscore one advantage of our estimator, namely it enables one to investigate a richer set of structural specifications. The only other existing dynamic structural analyses of fertility, by Wolpin (1984) and Montgomery (1987) , maintain the assumption of age-invariant service flows and expenditures on children in order to make their respective maximum likelihood estimators computationally feasible. On the other hand, many of the coefficients reported in Table VI Viewed as an application of techniques developed in the first five sections of this paper, several noteworthy points emerge. The existence of a reduced form which is no more difficult to estimate than a multinomial logit greatly simplifies the computation of dynamic, discrete-choice models. We argued the resulting estimates are helpful in explaining various behaviours across different household types, and conducted some limited comparative dynamic exercises with it. Moreover, adjustments to the estimated standard errors, arising from the prior estimation of the conditional choice and transition probabilities, were small. As we noted above, the estimated reduced form captures some of the systematic variation in the data. Indeed, the reduced form is so precisely estimated that it strongly rejects specifications which are sufficiently parsimonious for ML estimation. On the other hand, the non-linear mapping between the reduced-form and the structural parameters proved intractable; consequently, we failed to recover a specification which was not rejected. So, while the new representation of conditional valuation functions and the associated estimation techniques are not directly responsible for this shortcoming, the ease with which the reduced form of the model could be estimated and used to reject parsimoniously parameterized structural specifications, may be a harbinger. from which formula (B.21) comes since P(3N) converges pointwise to the same limit as P(N) |
